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DESIGN 
ROADBLOCKS? 


TRENDS in appearance design 
HAND TOOLS 














Any association with FM Radio 
is strictly coincidental ... 
BUT WE ARE BROADCASTING OUR 


ail Free Macninine LIU 


AS THE ONLY 100% SINTERED 
IRON THAT CAN BE MACHINED 
SUCCESSFULLY... EXCELLENT 
FOR BEARINGS AND PARTS ... 


PHOTOS 
UNRETOUCHED 





ORDINARY — 
SINTERED IRON 


BOUND BROOK 


BOUND BROOK OlL-LESS BEARING CO., EST. 1883, BOUND BROOK, N. J 


(OMA ia 
POWDER METALLURGY BEARINGS « PARTS 


our $753" year 


Are You Concerned 
With 
Tomorrow's Design? 


P this issue you will find an unusual 
editorial—in both content and illustration. 
Based on visits to a number of West Coast 
engineers, the editor suggests some very 
important and practical engineering concepts. 
The illustrations, however, are of space 
vehicles, showing some of the radical 


thinking that is influencing current design. 


We will welcome your comments, 
both on the editorial and on the 
illustrations, plus your own 


thoughts on... 


THE SHAPE OF THINGS 
TO COME 





coming 

next week... 
the 

DESIGN edition 


for May 26 


FEATURING: 


Equations predict assembly misfit. 


Wider tolerances will save money and 
work quite well—if the odds are right. 


Geneva wheel design. 


Diagrams and formulas for 
intermittent motions. 


Coriolis acceleration. 


The mystery is reduced to simple equations, 
and mechanical examples show how it works. 


Pressure switches indicate completed 
movement. 


Use them like limit switches, to check 
location. Advantages and limitations. 


Sandwich panel adhesives. 


14 most widely specified adhesives 
described and compared 


Pneumatic valve with memory. 


It holds the position last called for 
Useful in automatic sequence applications 


Vacuum steel grows up. 


Already proven for high-strength forgings 
in large sizes, method shows promise in other fields. 
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FEATURED: 


DEPARTMENTS CRUTCHES WON'T HELP CROSS A DESIGN ROADBLOCK. Space ships 


set a new standard of “practical” design 
SIDELIGHTS 


HORIZONS AIRCRAFT FIRMS GIRD FOR SPACE TRAVEL. Atlas powered space 


SIGNIFICANT PARTS station by 1963 


— POINTS OF VIEW. Should congressional committees hire staff engineers 


PUBLISHERS POSTSCRIPT to assist in research and development evaluation? 


FY! PERSONAL 
TRENDS IN APPEARANCE DESIGN. Development of a line of powered 


WHY DON’T THEY R & D? hand tools as an integrated family 


FIELDS OF INTEREST: 


MATERIALS Vaporizing germ killer for product protection 
Corrosion control—new ideas from AEC research 


Aluminum magnet wire for 500 F 


PROCESSES Octane ratings will go up, but more slowly 
New process reduces wear by a factor of eight 


More ductile metal parts from powder 


ELECTRICAL Self-powered flashbulbs with built-in battery 


Control equipment demand is world-wide 


Automatic locking for auto accelerator 


Cheaper atoms for product use. ....... eee n n n n ng 


Space ship structure weight must be reduced. . . 


Missile ground support equipment set for standardization. . . 


Operation Pop-Up: dummy Polaris gets test. . . 


Computer market aims at engineers 


GOVERNMENT: Better tax write-off sentiment growing 
Electronic and engine makers: future primes?. . . 


Brussels Fair stil! setting up 


A reversal: Europeans say US education best... 
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A. OUTER BRAID 


B. “MYLAR” 


Rome Cable reports... 
Du Pont Mylar helps eliminate reject problem 
in manufacture of cable for “Titan” ICBM 


PROBLEM: In designing its instrument: 

ible for the “Titan” ICBM proj 
ect, Cable Corporation wanted 
a thin, abrasion-resistant t ipe to protect 
the insulated conductors from possible 


tion « 
Rome 


puncture by loose strands of the tin-cop 
per braid (See C in 


were also searching for a 


They 
thin, heat-re- 
sistant core binder tape to prevent pos- 


illustration 


sible puncture from the outer braid (See 


A) during extrusion of the cable jacket 


SOLUTION: A tape of Du Pont “Mylar” 


OU PUNT 


BETTER THINGS FOR BETTER LIVING 


. THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 
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C. INNER BRAID 


D. “MYLAR” 


polyester film for both applications (See 
B&D). Re *M ylar' 


balanceof mechanicaland electrical prop 


ison has the desired 


it's tough. abrasion 
ture-resistant in thin gauges. 
“Mylar” has a high melting point 


erties ind pun 


even 


runs well on existing machinery. 


RESULTS: T'he two tapes of “M ylar” elimi 
nated due to 


Solving 


shorted cables puncture 


from loose strands of metal this 
problem has helped Rome Cable 


lize production, save money on time and 


stabi 


MYLAR” i 


E. I. du Pont d« 
Film Dept., Room P 
Please st nd the 


Mylar” pi 


Nemours & Ci [ne 
Nemi 


urs B 


types ot 
Application 
Name 
Company 
Address 
City. 


new booklet listing pr 


vester film availab 


USE READER SERVICE CARD FOR MORE 


PROPERTIES OF “MYLAR” 
“Mylar” 
nation of properties that may help 
you ind 
lower costs of your product. Here 


are two of the many important 
properties for evaluation. 


offers a unique combi- 


improve performance 


HIGH TENSILE STRENGTH. “Mylar” 
is strong and durable. Instron Tester shows 
an average strength of 20,000 psi. It’s 


dimensionally stable . . . resists moisture 


HIGH DIELECTRIC STRENGTH. 
ige 0f 4,000 vo 


factor of 0.003 to 60 cycle lielectric 


Avere 


ts per mil iverage power 


onstant above t p KX ycles, 


materials and produce a cable that as- 
sures better performance ind greater re- 


liability ICBM. 


in the 


How can “Mylar” help you? Whether 


you manufacture heavy-duty cable or 
tiny capacitors, it will pay you to evalu- 
ite the combination of properties found 
M ylar And when figured on 


this tough 


only in 


in area basis, thin polyester 


film will often cost /ess than your present 


insulating material. For more detailed 


nformation, send in coupon 


Wilmi 
pert 


MB-11 
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NEW BRASS 
SPEEDS FINISHING operations for 


Park Sherman Co.— Formbrite, Superfine-Gram Drawing 
- by Anaconda. reduces polishing t1ime— cuts cost up 


50% — gives clean. easy formability. 


TO THE PARK SHERMAN CO., Springfield, Ill, finishing operations THE COVER of this Park Sherman Silent Butler is 
are important in giving its line of fine brassware sales appeal—are also now made of Formbrite, Anaconda’s Superfine- 
weighty cost factors. Switching from ordinary drawing brass to Form Grain Drawing Brass Polishing operations in prep- 
brite, Park Sherman boosted production on the tray of this "Merry-Go iration for chromium plating are 50 faster than 
Round” Bar—25% in the cutting operation—42% in finish buff. with ordinary drawing 


PRODUCTION INCREASED 47% in finishing operations on this Park THE SECRET of Formbrite's superior polishing « 
Sherman Sta-Put ashtray after the shift to Formbrite. Products shown acteristics is its superfine-grain. Micrographs (7 
ire only three of many Park Sherman products now made of Formbrit left, Formbrite; right, ordinary drawing bras 


Wherever finishing is an important cost factor in formed oi FORM BRITE 
drawn products, Formbrite in sheet and strip is designed to 
save you money In brass wire allovs for cold he ading and SUPERFINE-GRAIN DRAWING BRASS 


ups¢ tting, it gives a stronger springier, more abrasion-resist a product of 


ant product For more detailed information, write for Publi 
cation B-39. Address: The American Brass ( ompanv, Water 
burv 20, Conn. In Canada: Anaconda American Brass Ltd 


New Toronto, Ont Made by The American Brass Company 
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DEVELOPMEN 
TS 
TO WATCH 


Octane ratings will go up, but more slowly . . . 


during the next few irs than they have in the US gasolin 


ent past, 
liotiy 


Self-powered flashbulbs . . . 


with their own, bu 


tue 
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ror positive, accurate speed control 


eee there’s nothing like P.I.V. 


From maximum to § minimum settings 
TY, 

V ARIABLE from top speed to mini- 
mum speed with no steps, no 
stops in between. That's Link-Belt 
P.I. V.—the only chain-driven vari- 
able speed drive. Teeth—not ten- 
sion—permit instant ratio changes 
with no loss of speed, regardless of 

load conditions. 
D Int i Slippage? Not a chance—-P.I.V.’s 
nn chain-to-wheel grip is positive as a 
—— , gear. In fact, this is industry’s most 


accurate, most reliable mechanical 


variable speed drive. 


Your nearby Link-Belt office will 
assist you in applying P.I.V. to 
meet your variable speed require- 
ments. Call today or write for P.I.V. 
Book 2274 containing complete in- 
formation on drives from !? to 


25 hp. 


HOW P.I.V. WORKS. Exclusive self- 
tooth-forming chain of P.I.V. consists 
of packs of free sliding steel slats 
which serve as teeth. Chain grips bev- 
eled grooves on pairs of conical wheels 
located on input and output shafts 
Speeds are changed by varying the 
effective diameters of the wheels, as 
shown at left. 


LINK-BELT COMPANY: Fxecutive Offices, Prudential Plaza, 
Chicago 1 To Serve Industry There Are Link-Belt 
Plants, Sales Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, N.S.W.; South Africa, Springs 
Representatives Throughout the World. 14.81 
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American 


---Washingston 


Standardized missile ground support equipment . . . 


is getting a long hard look from the Pentagon 


in an effort rel rising costs of the exotic new 


hardware des ) stor 


laune h ind ¢ 


transport, handle, test, 
guided missiles 
Ihe Pentagon's standardize as much mis 
ground suppor quipment as possible so that 
different. missiles can. use. the. same . truck-trailers, 
launching. platforms, shi radk lifting slings, 
ind | 

on will be stressed 
il-purpose vehicles 
| ind han 

Assistant Defense 
wants to limit 

ort \ hicles to 


It is setting 


ransporting 


otf manufacturers, 
raft industries, 
ind types of 

ind to propose 


means of standardization 

Whether standardization of missile 
port equipment can go much bevond 
debatable, however. There are some impor 
tors which might stand in the w 
operational requirements of the four 
ire reflected in equipment design; th 
development of missile weapon systems, which 
bevond attempts at standardization; the low un 
put of individual missiles, which limits the 


of standardization 


Missile support equipment is a bu 


ness. Both new orders and shipments now 
Sl-billion annuallv. In 
much as 75 of the tot 
support gear—including 
opment facilities. Even when 
ind engineering costs are excluded 
ws that an average missile 


und support equipment run ti 


and propulsion equipment .. . 


s the major primes 
elbow 


s of the 


ros ype’ 
int tactical surface-to 
lectroni company 


( nt 


ire mis 
guid 
this 


compan 


Demand for new products 


nt and equipment, and 


research are among the key 


m the hopeful side of the 


lI his demand goes on, even during 
in spending by manufacturers 
lo support these strong factors in the long-range 


k 


situation, sentiment growling for giving companies 
|! better break on tax amortization—in effect, a revival 
f the fast tax writeoffs that helped spur one of thi 
biggest urge ( pl Ypansion evel during the 


Ki rcan Wal 
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more experienced airframe produ 


to t 


ike On future manutfa 
f the airframe 
Still, Sper 
frame phase s of the proj 
l-propellent rocket, needs 


rame than liquid-fuel rock 


1 I 
ipcha 


rt ha 
o allow faster 
investments made during an 
idi is to stimulate such 
inti-recession measure. Other |] 
ing faster tax writeoffs permanent 
No one knows for sure vet 


legislation will be passe 


st th 


t 
I 


TK 





Worid-wride ... 


DEVELOPMENTS 
TO WATCH 


To reduce wear 


geal 
1 compan 

quite a í TT rorega í South Ward Road 
l | to ipph the 
onsignment for the 


—! 1; e 

ipplied to purpose: | evelorx where volume 
i ain | |] ! 

including titanium) and t 1 iti merits it, v ill be p ed to discus 


1 i 
piast I ea up] l icit 1 l g unit within 


An automatic locking device . . 


in automat 


11H 


unit n ( lutc] asically a. mechanical 
desired dri levised by ( | und Sachs A.F., Schwein 

It con f | t nsist rifugal clutch, actu 
controlled ed l A I ol l lap 4 Che dia 
pulley. The phragi irectl nnected e gear lever, and 
ottle \ h I [ l )DCT ( ( interposed be 


the 


ervomoto! 
hemische Werke 
r the auto 
company IS 
100-ton “cold THULI 
Eai 


Automatic processing keynotes new German plant 
Entire chemical operation is controlled from this carefully 
arranged nerve center —ARG 
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You can actually 
see the quality in 
products made of 


<an SHARON STEEL CORP 


SHARON, PENNSYLVANIA 


476 





What’s happening in SCIENCE 


How to lighten 
the load 


fg Symposium 
he pointed 
i h "VG ed Ix 


off ZTOSS 


of take 


military and commer 


pact vehic lk 


For home-grown 
crystals 


own sili ind 


stals 
E 


on 
for research 


jupment ¢ T] 
i i¢ 
lab sized 


400) 
can 


to 


to about 


thi 
than 
space vet 
temperatures 
lable 
( ipacity 

with a 

in. Stand 
ised throughout 
full-year warranty 
nit, including power 


$4211 


SCIENCE 


Es 
ind yet ¢ 


control package 


t 


? 
cessively staged when emp 


I 


The optimum propellant container, 


Sechler thinks. will turn out to 
of cylinders 
How does one desi 
will the wi 
m forces of the 
ll as the 


ments that occur during fli 


SCTICS 
"n 


support 


ind bending 
ght 


internal 


is we she il 


would involve 
But 


buckling stress of the she 


method 


surization this incre 


VU ind i pl musing on 


materia 


mb 


] am 
ri nb 
gid double 


the most interesting method 


made solid fuel 


shell 
s OTK possible by 
1 


the fuel itsel 


whik 


Ix 


( 


+} 
| 


Cheaper atoms 
for product use 


l 


Dres 
1S¢ criti 
ll. Ano 


ICI 


thougl 


i 


Space briefs . . 


Meteor dust erosion 
pace-flight YI l 


atl 
iuthorti 


Ameri 


irch | 


1 ; 
hould mak 


| ist three times 


l'or more information 
e PE—]an. 13 


D 


I 


measurement 
on 


ind Mar. 31 


HHEISCTS ( 
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Heres your new ANSWER 


PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: Y inch. 


WORLD'S SMALLEST ball/bearing SCREW SOLVES 
CRITICAL MINIATURE POSITIONING/CONTROL PROBLEMS 


An unprecedented achievement in minimum size and 


screw fixed —nut travels 


INPUT output 


Ts 


JI mimm onini a^. 


weight-maximum efficiency, dependability and ser- 


vice life for ultra-precise controls. 


NUT TRAVELS: When rotary motion is applied to the screw, 
the b/b nut glides along the oxis of the screw on roll- 
ing steel balls, converting rotary force and motion to linear 
force and motion with 4/5 less torque than acme screws, 


It's another first from Saginaw—and the 
possibilities it opens up for improved 
electrical and electronic controls are 


smaller motors and gear boxes. It's so 
precise, you can position components 
within .0005 inch per inch of travel. 


i À nut fixed—screw trovels 


E oca EN 
TITTTT US SP 
S 


LA 


MMi Pee eO De RY | 
| | 


| = 


ANH 7 
J 


limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just a few of the applications where this 
new miniature Saginaw b/b Screw will 


solve critical positioning / control problems. 


It's so dependable, you can rely on re- 
markably long service life even in adverse 
environments. 


You will find our 1958 Engineering Data 
Book extremely helpful in planning 
applications, or experienced Saginaw 


It's so compact and light, you can save 
substantially on space and weight. It's so 
efficient, (over 9095) you can use much 


SCREW TRAVELS: When rotory motion is applied to the 
b/b nut, the screw glides along its longitudinal axis on 
rolling steel balls, converting rotary force ond motion to 
linear force and mction with unprecedented efficiency. 


engineers will gladly make specific re- 
commendations without obligation. Just 
phone, write or mail the handy coupon. 


See our display booth #434 at the Design Engineering Show 
SEND TODAY FOR FREE 36-PAGE f 
ENGINEERING DATA BOOK... 
de or see our section in Sweet's Product Design File 
cig AIN OUUU Saginaw Steering Gear Division 
General Motors Corporation 
b/b Screw and Spline Operation T"? 


Dept. 7PER, Saginaw, Michigan 


P 
| = Please send new engineering data book on Saginaw b/b Screws and 
Splines to: 
rin 
(b» " CK CAU | "c i i 


COMPANY 


ADDRESS 
SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS « SAGINAW, MICHIGAN 


WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES CITY " — ZONE STATE 
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: u ) IT i it LICK ) he \ conrerence on XK 
New magnet wireready 75,5; E us — G— E 


ip-casting process 


1 ! 


Field widens for 
powdered metal 


briefs 


Amosite asbestos, 


k 


Stem — compounds 
Hold-down i ; | 


studs with 
hex nuts 


Gland ———7*.. 
flange 


Gland 
follower 


Man-made diamonds 





i 1 t i | Į 
Zirconium gets a production job in automatic control valves at Columbia-Southern E : uw "an i 
Chemical Corp When other metals failed in liquid chlorine service, C-S tried p! s tural diamonds 
Columbia-National zirconium components for packing gland, studs, and nuts (items rbi ind other mate 
shown in black in diagram at right), reports they outlast even stainless steel— 
stand up 4 to 20 times as long 


| grinding 


ARG 


isua 
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XXX 


SSS E a 


È 


} 


(XY 
> 


NOW! Expanded production makes 
HYDRAULIC SERVO MECHANISM 


available to MORE original equipment manufacturers 


Originally known as the Behlen Powr-Steer, this 
advanced rotary type hydraulic servo mechanism has 
proved highly successful on thousands of farm trac- 
tors of many models and makes. Behlen was first 
to offer power steering for row crop tractors, five 
years ago. For the past two years, Powr-Steer has 
been used on a leading farm tractor line as original 
equipment. Demand soon outstripped our production 
capacity. 

Now Behlen production facilities have been ex- 
panded to the point where we can offer our Hydraulic 
Servo Mechanism to a wide field of manufacturers 
of industrial heavy construction and agricultural 
equipment. From tractors to earth-movers. From 
fork-lift trucks to power shovels — every type of 
equipment where manual labor needs to be reduced. 

In supplying the hvdraulic *muscle" of Behlen's 
servo mechanism to your product, you will add magic 
to its sales appeal. 


We invite you to see how easily the Behlen Hy- 
draulic Servo Mechanism can be applied to your 
products as original equipment (or as extra equip- 
ment readily installed in the field). Your request 
(which will not obligate you in any way) will receive 
the personal attention of our production manager, 
Howard Christenson. 


Phone, write or wire 


BEHLEN MANUFACTURING COMPANY 
Dept. PE-5 Columbus, Nebraska 


The Behlen Hydraulic Servo Mechanism, Rotary Type, 
Series 2000, can be used for power steering or wher- 
ever a rotary servo motion is required. Controller and 
actuating parts are in one compact unit, for economy 
and simple installation. 


FULL 360° OPERATION 


The Behlen unit is a gear-type hydraulic mechanism (in 
contrast to the piston type on passenger cars and 
other equipment). The power source in the unit is a 
gear motor that will provide continuous 360° turning 
under full power in either direction. 


The power unit is mounted anywhere along the steer- 
ing shaft. While the Powr-Steer operates os a servo 
mechanism between steering source and wheels, it also 
blocks and controls wheel shocks. Does not affect 
steering ratio. Maintains full and positive control 
through mechanical linkage in event of hydraulic 
power failure. 


Specialized engineers in our Hydraulic Division are 
ready to adapt Powr-Steer to your specific needs in 
any of hundreds of machinery and equipment appli- 
cations. 


World's largest manufacturer of tractor and grader power steering 
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WORM GEAR DESIGN . . . Bulletin #200 


MAX HOB RADIUS 


ANGULAR END 


| WORM . FACE 
RELIEF foe Ed 


90° END 


a RE 3 


Bulletin 200 has 20 pages crammed with 38 formulae, 
such as the Formula for Class | AGMA Horsepower 
Rating: 


P=K.K,K, —— 
mg 


Step-by-step instructions, with typical examples, 
enable you to quickly determine the size worm gearset 
you need to meet any horsepower and service required. 


You can calculate the bearing loads and sizes 
needed for the worm and gear shafts. 


You can check the worm root stress and gear tooth 
stress. 


Efficiency is charted against helix angle with modi- 
fications for required speed so you can quickly 
determine efficiency. 


One quick look at the drawing above will convince 
even the uninitiated that no other worm gearset has so 


SE 


GEAR AXIS 


J 


GEAR) THROAT 


GEAR OD 


DISTANCE 


GEAR FACE 
Lc 3 


MAX 


CENTER 


worm f axis 


L GEAR WIDTH 
z —— —— EE 


DIN { 
= [GEAR WIDTH 
AT 0.0 


many teeth in contact. No other worm gearset is so 
simple to design and rate. No other worm gearset will 
carry so much load in so little space with so little weight. 


Now, Bulletin 200 provides complete design and 
application data on space-saving double-enveloping 
worm gearing. Ask for it without obligation. 


CONE-DRIVE GEARS oivision micHIGAN TOOL COMPANY 


7171 E. McNichols Road + Detroit 12, Michigan * 
ge atin 0 tw» 
' DOUBLE-ENVELOPING | ( 2) DOUBLE-ENVELOPING WORM | M-^ DOUBLE REDUCTION WORM (R) 


g WORM GEARSETS c i GEAR SPEED REDUCERS 


YS d 


14 USE READER SERVICE CARD FOR MORE INFORMATION 


telephone: TWinbrook 1-3111 


= DOUBLE-ENVELOPING 
GEAR SPEED REDUCERS SEs RIGHT ANGLE GEARMOTORS 
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MAY 
1958 


Plastiatrier. 


DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


MOLDING CHARACTERISTICS OF 
POLYETHYLENE AND POLYSTYRENE STUDIED 


NEW STUDY AIMED AT REDUCING COMPLEXITY OF MATERIAL SELECTION FOR HOT RUNNER AND RUNNERLESS MOLDING 


Careful selection of the 
be used for hot runner 


materials to 
and runnerless 
molding is extremely important. Both 
polyethylene and poly styrene exhibit 
characteristics which are desirable, and 
various formulations of both materials 
are widely used for hot runner and run- 
nerless molding. To help plastics fabri- 
cators select the right material, Dow 
Plastics Technical Engineers 
have conducted 


Service 
a series of exhaustive 
tests on polyethylene 
and have 


and polystyrene 
arrived at the following list of 
properties which might be desirable 
for this type of molding: 


Temperature sensitivity and 
flow 


easy 


at low te mperatures 


Pressure sensitivity and easy flow 


at low te mperatures. 


High heat distortion temperature, 
thus permitting quicker 
from the mold. 

A high rate of thermal conductivitv 


to remove the heat rapidly from the 
material. 


ejection 


Low specific heat, thus requiring 


less time to solidifv. 


summarized 
in the chart illustrated at right. 


These characteristics are 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSF 
N® 666 
N 666M (Easy Flow) 
N 665 (Extrusion) 
N 689 (Easy Flow) 


HIGH IMPACT 
YRON 475 
N 475M (Easy Flow) 
N 777 (Medium Impact) 
N 440 (Heat Resistant) 
N 440M (Easy Flow) 
N 480 (Extra-High Impact) 


HEAT RESISTANT 


YRON 683 
N 700 
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| cept temperature are 


COMPARISON OF TEMPERATURE EFFECT ON FLUIDITY 








S 





TEMPERATURE, F* 


— — 


TEMPERATURE 
. AVAILABLE 





NOZZLE, _ | 


anal | FREEZES 





0 10 20 
FLUIDITY OR DISTANCE OF 


The materials shown, A, have 


approximately the 


B & C, 
distortion 
All molding conditions ex- 
held constant. The 
must have enough 
fluidity to flow under the 
of 16,000 psi, as indicated by the vertical 
line Y. A material having fluidity greater 
than 25 but less than 30 will flow under 
and will not drool 


same heat 


temperature, 


material in the nozzle 
given pressure 


pressure as pressure 
If the fluidity is greater than 


30. drooling will occur 


Material A has 
nd becomes very fluid 
ture is 


Is re le ised 


a wide softening 
as the tempera- 
increased from 245*F. to 255*F 
It will neither freeze nor drool at th« 
or secondary sprue operating at 
260*F. to 290°F 


range 


nozzle 


temperatures trom 


Material B is stif flowing and would 


Plastiatrics studies on this and other 
phase s of plastics formulation, design, 
molding under 
the direction of Dow Plastics Technical 
Service 


and finishing continue 
Engineers For vour copy ot 


the paper entitled “Molding Materials 


30 40 50 60 
FLOW AT CONSTANT PRESSURE 


AT NOZZLE 


NOZZLE | 
DROS | 


4 


freeze in the nozzle until the temy 
IS NCTE ased to ibove 290° The 
would drool out of the nozzle 
increased t 


mut h 


perature 1s 
This is a narrower 
range than material A and 
temperature control would be 


Material ( 
nozzle 


would also re 
temperature rang 
A because it is mor: 
tive. With th« nozzk 
ature within the indi 
C could either freeze 


r 
temperatur« would have to be very 
fully controlled to operate 
to 275 F. 


n 
to successtullv r 


111 
] 


Obviously, material A w 
est to run because it | 


fluidity with small te 


and Future Molding 
niques”, or for further inf 
these Plastiatrics 
DOW CHEMICAI 
Mich., Plastics Sales De pt 


for Present 


studies 


COMPANY 


YOU CAN DEPEND ON 


USE READER SERVICE CARD FOR MORE INFORMATION 





PROBLEM: 





To insure top operating efficiency in helicopter 
windows, 


SOLUTION: 


> W 


ya is^ SO m 








INDUSTRIAL SLIDES 


If the question is Accessibility...the answer is Grant. 


Grant Pulley and Hardware Corporation 


47 High Street, West Nyack, New York 7 . 
944 Long Beach Avenue, Los Angeles 2l, California 





16 USE READER SERVICE CARD FOR MORE INFORMATION 
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won't help cross 
design roadblock 


perience In design Wa nce th 
isnt anv more. Design 


concerned with 1 

Much of this 
requirements, but 
technological developm« n 
mcrease in the number 
and completion. In mam 
a way to pass th adble 
limitation. And the 

the apparent one but 


lhe trouble is that we 


tr 


ry to solve the new prob] m 
gained in the old. This l 
traditional. When the 
slower, new ideas grew 
breakthroughs into new 

The accompanyin 
of the change. All 
asst. to tl 
A few 
of tl t N 


g on t n and they 
2 is long. Space flight 
«ample, of course, but there are mor 
All of our concepts of speed, time 
strength and other relationship 
4 has the effect of tearing 
"experience, of security. Our ca 
"training, and our technic.! 
is of the things th. 
announces d | 
Se: T remem) 
of his id 





Manned satellite. . . 
Rotates fof “gravity”, orbits at 
600 miles, carries four. Made 
of rocket fuel tanks 


Space ferry for lunar cargo... 
never lands, so structure and instruments are 


light. Cargo is dropped from head between 
inflated dome-shaped tubes (top right), rolls 
near $poce station. 


This ship is one... 
of many that could be 


assembled at a satellite. 


Space between  nugleor 


power source qnd. ship 
~ 3-stage supply ship... protects creme 


cerfain that t pset t Ft th. f tensiles, 4máterials. that do not act 
engin: t t t r concrete, extremes of heat and 


11 


t l it [ [ l h materials act in totall new 
tandablv all at sca 
\ nold taught 


| his 
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Je 
BS 


Solar-powered ex- 
plorer... 

has twin heat collectors 
of inflated polyethylene 
to heat hydrogen fuel 


Nuclear interplane- 
tary explorer... 

has 8-man crew, satelloid 
to probe planet atmos 
phere, robot maintenance 


unit 


Chemo-nuclear-powered vehicle . . . 
would bé capable of landing a 7'2-ton payload on the moon and returning, or of orbiting a 


1S54on payload around Mars. First stage is 90-foot delta-wing glider (going back in small sketch) 


Approaching the moon arge drawing, earth 
the hydrogen-fed nuclear engine tows a crew gondola by 1000-ft cables, sets it down 
first, then lands itself at radiation-safe distance 


with rockets developing 2.7 million Ib of thrust 
at top right 
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In specialized applications... 


Dp m 


\ppleto Wire orks m factures hig! 
quality fourdrinier wires for paper making machines 
These fine-mesh wires are woven in widths up to 
40 inches and lengths over 180 feet. 
\t its Montgomery, Alabama, plant, 
re Works [ni ses ACIPCO steel t 
iun and polished at \cipco as stretci 
ge finishing table. These 35.625” OD 
st be both dimensionally stable 


i ! 
must have a polished surface 


^" VERSATILE ACIPCO 
ITect the delicate woven wire surtact CENTRIFUGALLY SPUN STEEL TUBES 


or chemically í 
. Size Range: Lengt! pt 
another example of Acipco versatility , : 
requires heavy wall steel or 
physical, chemical o1 


Acipco « 


Analyses: A 
n r 


Acipco's complete ‘one ess steel, plain carbor 


jurce— from start to finish" facilities. A call or 'andard analyse: 
) 1! Furnished: A 
letter will bring full information on Acipco cei 


trifugally spun t e applications in vour field 
SPECIAL PRODUCTS DIVISION 
IW E Et recA wa 


CAST IRON PIPE CO. 


20 USE READER SERVICE CARD FOR MORE INFORMATION PRODUCT ENGINEERING * May 19, 1958 










THE ENGINEERING WEEK 


Aircraft Firms Gird for Space Travel 













Atlas Could Power 
4-man Space Station 
400 Mi. Away by 1963 


San Deco \ 4+-man Xperi ntal 
ition could be established in 


ibove the 


Northrop Also Has 
Ideas for Vehicle 
to Hurdle Space 










[[AWTHORNE, CALI Nort \ 










ıl lu | cargo ship and a four 
assenger ferry vehicle 


m the Atlas ICBM n 










san 
















project ipitalize on the fact that 
the Atlas, relieved of its warhead and 
ssociated weapons equipment, 1 the 
nly U.S ocket vehicle capable [ 
uti the complete primary st 
: PROJECTS WELL ALONG 
t manned spa tation in a 


FOUR REQUIREMENTS 


(reat ra manne $ t 









Four flights in flight 
perfi i requirement, Bv itself Here's model Convair predicts will be a 
1963 when an Atlas ICBM wi 


power a 4-man station to its destinati 








reality by 















} tat ' t 
400 miles from earth. Crew depicted ir , 1 á 
pes : : above photo would live and work in fo: i 
W ith the addition = | Second ward tankage of the Atlas. Note wash i " 1 rces from fi 
smaller upper stage, ibout 46,UUU room in bottom compartment, eating and In orbit, the « Ip ule wou 
pounds of cargo or a crew of four recreation in next compartment, sleeping i] lutions until the nd t 
can b livered into space area next and at top is instrumentation is tat l tablished it X 
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BALLISTIC RECOVERY CAPSULE Tool Engineers Press 


i FORWARO 


JETTISONABLE NOSE — QETAO MOTOR for Reliability 


7 
RECOVERY PARACHUTES : ser: Tn oR l 


) 
ttti PHILADELPHIA 
itical respon 
AIR. CONDITION INO A / E. aa 
IET. i coordinator of 
* (CONE. SKIN 


" A ecment ind th« 
STABLE PLATFORM ail ale 
NS$ULATION 
ELECTRONICS 


ee OK YOEN HELIUM 
rn CONVERTER 


ay Foe. 
Sn ener! 


STORAGE »* Fa 
BAT TERES aana T th l T 
r E Aiid 
tay c leh d recent meeting 
ot l'ool 


Accommodations for an $80 

million trip 

are practica not plush Here's ( i ‘ 

proposed by Northrop Aircraft as a ve nee! ), as customers, t Whirlybird turbine 

hicle concept for manned space flight | Lineup of T-53 gas turbine engines bein 

ne houses 1000 lb of man and eauir readied for delivery to the military by 

ig! 7 liabk ll in a Lycoming Div., Avco Manufacturing Co 
This is first major production run 


engines for Army and Air For 


Military Orders Gas 
Turbines (for Copters) 


AIEO ) | Ie I 
i 

produ 

bine engin 


vcoming D 


} 
orp | I 
REENTRY ITINERARY . 


10 million, 

engines Starting n 
ire scheduled to p 
the Army Bell HI 


itilit heli opt 


H43B 


EASY CONVERSION 
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Brussels Fair Still 
Setting Up Exhibits 


BRUSSELS, BELGIUM l'en davs after 
its opening, the 500-acre Brussels Fai 

still a maze of partly finished build 
ings and exhibits," according to E. ] 


l'angerman, Editor of Propuct Ener 


NEERING, prcsentlv on a tour of sevcral 
European 'untries 
He reports that manv major setup 


ind 


USSR Pavilion 


is one of the largest at the Fair. The main floor 'shown above) has at least six 





main stalls displaying working machine tools, and an area outside shows agricultu 
Y y + à j a i a 
n almost <U vea read rawing machinery. Machine tools shown include two with numerical controls, a Hydrotel-type 





Lathe, 5 | hls | | I 
dail hrong lhis is basically a IDIN miller (tape) and a 4-in. horizontal miller (card There are also a transfer mach 






Fair rather than an industrial one ) an automatic copying lathe, and a vertical Multi-Au-Matic-type automatic. Other new 


technical exhibit ire in. most ISES machines notable in design are a grinder for spiral and helical cutters, a double hobbe: 
































incidental. and ai ncluded mainly t for spur and helical gears, optical rotary tables on a copy of a medium-size Pratt & 


t mel nii ! Whitney or Hauser machine, and an optical vertical jig borer of the SIP Hydropt 8 
elate teci 1O¢ cope 


type. Workmanship appears good and design is plain and simple, in most cases showing 


lineal descent from European or American models 








US Pavilion 


one of the most successtu at Br 





is circular in design with outside 
supporting a center ring by tension 

bers Other tension members fron 
ring top support the roof. The centra 
area is a big pool with a ramp and float 
for fashion shows Exhibits of tyr 
Americana ranging around the sides 

on the gallery, are supplemented by 
jectors for color films. Pavilion also ha 
a 1100-seat theatre which will prese 
series of major productions, plus aton 
and geophysical displays, etc. Only iten 
of machinery is an IBM computer En 
phasis is on American life rather tf 


industry 





Major foreign pavilions 

at the Fair include the French 
butterfly balanced by a boom, and 
those by the Soviet (upper left), US (upper 
right) and the Vatican (right). Note in- 
complete exhibits at left. French pavilion 
is still unfinished because the central pivot 
for the balance sank, requiring shoring 
of the building at outer corners, and one 
roof-edge truss was dropped during con 
struction. France will show models of its 





newest commercial jets, as well as some 






rocket and vertical-lift experimental de 


signs 


AIR POWER' 


... Vacuum 
or pressure 


There's a standard Kraissl air 
pump for your direct motor drive 
or pulley drive applications 

Patented force feed system of 
lubrication; radiant-cooled, fan 


cooled and water-cooled 


Capacity ranges from V2 to 170 
cfm; pressure service to 50 psig 
and vacuum to 28 inches mer 


cury 


Kraiss! pumps have been 
serving industry since 1926— 
* Vacuum service * Air pres- 
sure * Hydraulic and machine 
tool applications * Circulat- 
ing systems * Industrial fuel 
oil burner service * Strainers 
and filters 
Write for 


bulletin A-1679 for 


Class 25 air pump shown or for 


literature on other models. 


' KRAIS$L co... 


289 Williams Ave., 
Hackensack, N. J. 
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Automation for Electrolytic Stencil 


CLEVELAND—An automated method 
for producing permanent electrolytic 
marks on metal parts in as short a 


t designed 


LIT 1.5 sec has been 
[.ectroetch Co 

to the 
lb marking 
stroke 


ited marker ram 


deve lopm« nt is a 


instrument 
that governs timing of the 
Speed ot 
open arca ot 
tencil and tvpe of metal 

By means of th 


moto! Oper 
marking depends on 
clectrolvtic prox 
used- simi kinds 
of marks are 
metal ind oxidized 
the color. Mark 
through open areas of l 
material to prod 


ir to plating two 


made: etched, which 


move | which 


h Ingcs 


The machin 
. reversible ] 
which drives thc vertical marking ram 
Motor and shaft are held in an a 


ustable spindle sleeve so the entire 


mechanism can be raised or lowered 
compensate for variou heights of 

parts to be Ram stroke can 

be set from 42 in. to 4 in. às 
Controls 

haft include miniaturized limit trip 


switch that reverses the motor to raise 


marked 
required 


mounted on the main 


the shaft at end of each marking cvcle; 
limit collars that 
control length of stroke of the mark 
shaft: 


whi h 


idiustabk stroke 


mounted at end of 
collar 


imount of 


Ing head 
spring loading pressure 
pre-set to 


stencil pressure 


can be idjust 
igainst the metal dur 
ing flow of electrolyte and marking 
current 


hrei 


provided SO 


interchangeable springs ar 


l 


pressure can be varie 


60 1b 


length of time on 


from ] oz. t Marking-stencil 


dwell metal) is 


ontrolled by an automatic timer with 
l 


15 se 


choice of setting from 
MIT YASH 


in three models for use with different 
] 


instrument is provided 
issincations of parts requiring spe 
ial feeding methods. ‘The first is Type 
HF, for hand feed with a completely 
iutomatic marking. cvck his unit 
uses a trip bar which actuates th« 
marking head when the part is posi 
tioned [he machine completes one 
vcle and stops. Upon removal of the 
marked part, the timer resets and the 


part. The 


HF model is designed for use with 


unit is ready for another 


large parts requiring hand feed and 


maximum area stencils, such as hand 


[ya 


Ultrasonic Mark-up .. . 

Displayed here are three models of Lec 
troetch Company's development of meth- 
od to produce 


marks on metal parts in jig time—as fast 


permanent electrolytic 


as 1.5 sec. All three models are basically 
the same, being portable, weighing 70 
lb and providing controlled stroking of 


the motor-operated marker ram 


nd circular saw blades, knives, et 
Stencils 


employed in the electro 


tic cartridges are of a nonclogging 


gg 
esign said to afford more than 5,000 


marks before signs of wear Stencils 


produced bv the companv with 


specincations 


rends to customers 


Improvements in electrolyte fluids 
ind stencil materials enable custom 
both 
copy, as well as re 


such as 


ers to reproduce fine-line and 


he IV broadline 
erse white on black mark 
! 


trademark designs 


Africans Offer Electronic 
Yardstick for Mileage 


BELVOIR, VA \ 


electronic device to measure distance 


FORI lightweight 


is being tested at the Engineer Re 
search and Development labs here. 

Distances up to 40 mi are calcu 
lated by the instrument. It consists 
of a sending and 
located at either end of the 


be me ISUTC d 


receiving station 
space t« 
In operation, the master 
station at one end of the line sends 
|i microwave signal to the slave station 
it the other end Ihe 
reflected to the 
travel 
lated 


Equipment weighs 90 lb and can 


signal is then 
master station wher 
calcu 


time and distance ar 


be carried by two men. Measurement 


ire made in roth the time required b: 


conventional ipparatus and require 


, called l 


tellurometer, was developed by the 


fewer personnel The device 


l‘elcommunications Research Labora 
torv of the South African Council for 
Scientific and Industrial Research 
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and a heavy concrete and steel 
dummy missile simulating the Navy's Po 
laris ballistic missile is ejected from a pro- 
totype launcher at the San Francisco Na 
val Shipyard, Hunters Point, Calif. Called 
Operation Pea Shooter, the launcher has 
been throwing recoverable dummy mis 
siles into the bay many times a week 
The underwater launching of the Polaris 
—dubbed Operation Pop-Up—-a solid 
fueled, 30 ft-long, 5-ft-dia IREA is ex 
pected to become operational by 1960 
Nuclear subs to accommodate the mis 
sile are now being built. Speculation on 
the propulsive mechanism for the dummy 
missile leads to steam, since a nuclear 
powered sub will have sufficient quanti 
ties of this medium to launch the real 
missile. Westinghouse Electric, in charge 
of the launching device, and Lockheed 
Missiles System Div., missile system man 


ager, are collaborator n the project 


New High Temp. Alloy 


PITTS 


k 


Wi 


Solar Heating May 
Brighten’ DarkContinent’ 


n 


JOHANNESBURG Experiments n 


by thi 
Mrican Co | for Scientific 
dustrial 


building 


Aircraft Firm Expands 
into Nuclear Heating 
MARII 


ities 


p T k ive 
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MOLDED 
FIBER 
GLASS 


products cost 
no more today 
than they did 
ten years ago 


Some even cost less. 
Yet without exception, 
they're better products now 
. stronger pound for pound 
than steel 
. impact resistant, tough 
. lightweight, beautifu 
. rust and corrosion resistant 


. dielectric ll 
us 
Beautiful, translucent 


amp shades 


Continuing research at the 
Molded Fiber Glass Resear 
Laboratory is the reason why 
in the face of constantly risir 
costs, MOLDED FIBER GLA 
products are continuing to 
prove, and continuing to h 
the price line 

Shouldn't you investigate cus 
tom molding by MOLDED 
FIBER GLASS? 


Molded 

Fiber 

Glass 

Company 

4423 Benefit Ave., Ashtabula, Ohio 
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Technic Gold . 
TERES | IC Engine has Space Potential, 


aaa | Missile Engineer Says 
“Explorer?” Ea D onald Macka ize and pow requirement 


th American Aviation’s Missile n-board transmitter 
| gation, he felt, mig! 
orbitting a numb 
itelliti round. t 


n known orbit 


Certain component parts of 
"Explorer", the first American satel- 
lite, required gold plating. Logical 
choice was Technic 24 karat IN 
DUSTRIAL GOLD the first and 
purest soluble 24 karat gold in the 
world. Or out of it! 


UNIQUE PROPERTIES 
SOLVE UNIQUE PROBLEMS 


Precious metals are finding extra- 


ordinary applications in industry Computor Market 
and the laboratory. Electroplating : ' 
offers an efficient method of explor- Aims at Engineers 
ing and exploiting such character- 
istics as the unique and diverse DETROTI 
properties of gold not found in 
combination in any other form. 


TECHNIC SERVICE 
If you have requirements for 
electroplated gold, other precious 
metals, or alloys — consult Technic. 
We equip you with controlled elec- 


troplating apparatus and/or solu- : E — ' - Electronics Reduces 


tions that eliminate variables, assure jue s 
precise performance reproducible IS D it design ei Teleprinter Frrors 
as often as required. Find out how A ai yae i 

Technic Service assures quality I 
with economy. 


Phone, wire, TWX or write... 


TECHNIC, INL. 


39 Snow Street, AL] 





LONDON \n 


Providence, R. I. 
JAckson 1-4200 
Chicago Office -7001 


North Clark Street 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 


( Continued 
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Naugatuck PARACRIL OZO 


THE NEW OIL- AND OZONE- 


RESISTANT NITRILE RUBBER 


he 
A “v B 
`y Ai $ 


A 


a 7 es q | f 


Naugatuck’s challenger for leadership in the field of ozone-resistant, oil-resistant rubber 


Compared to the present leading competitive 
general-purpose oil-resistant, ozone-resistant 
rubber, Paracril” OZO vulcanizates show marked 
superiority in resistance to oil, fuel and weathering 
(ozone) and in color retention, abrasion resistance 
and low moisture absorption. In tensile strength, 
flame resistance and cost of complete compound, 
both are essentially the same. 

Thus Paracril OZO provides a unique com- 
bination of properties far in excess of ordinary 
nitrile rubber! 

But Paracril OZO is no ordinary nitrile rubber! 
It is a modified Paracril which incorporates the 
compounding discoveries of Naugatuck research 
chemists to which reference has been made in 
recent Paracril advertisements. The chief modifier 
is one of Naugatuck's Marvinol" vinyl resins, and 





the product includes excellent stabilizers for both 
vinyl and rubber. 

Paracril OZO is supplied in the form of small, 
light-colored flakes, permitting easy handling and 
considerable flexibility in processing methods. 

A most important feature of Paracril OZO is 
that the vinyl resin in it is completely fluxed during 
its manufacture. This not only eliminates a difficult 
compounding procedure on the part of the user but 
also assures full development of the added prop- 
erties imparted by the vinyl modifier. 

Its unique properties particularly recommend 
Paracril OZO for wire jackets, shoe soles, coated 
fabrics, automotive parts, hose and belting jackets. 
Write for Bulletin No. 219 which contains com- 
pounding suggestions and interesting test data on 
Paracril OZO vulcanizates. 


542P Elm Street 


Naugatuck Chemical US 


Division of United States Rubber Company Naugatuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - 
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CANADA: Naugatuck Chemicals Division, Dominion Rubber Co.. Ltd.. Elmira, Ontario + CABLE: Rubexpert. N. Y 
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7 Horsepower... 
only 7% high! 


Here’s the NEW variable-speed, 
explosion- proof Model 16AM 


ta, 


GAST ; * AIR MOTOR 


an 


Newest and largest Air Motor in the Gast line, this Model 16AM may 

solve an original equipment (or plant use) problem for you! It's com 
ict only 14345" x 8" x 755" high. It's light in weight only 65 
ounds, It delivers up to 7 h.p. with good torque characteristics 


Listing at. $200, it. offers unique advantages for driving equipment 


ocated near a comy ressed air source 


l. Speed infinitely variable from 300 to 2,000 r.p.m. with any 
simple air valve control. Air motors always run cool 
Explosion-proof design, safe in explosive atmospheres 
Can't burn out from overloads — stalling doesn't harm it 
Heavy-duty construction with ball bearings, dual seals. 

Six vanes in rotor automatically take up their own wear for 
constant high efficiency and long life. 

Designed to operate on air pressures from 30 to 90 p.s.i., Model 16AM 

is suitable for driving direct, through gear box or pulley. Foot (base) 

is standard. End plate also has four tapped holes for flange mounting 
to gear box or other driven unit 


Perhaps yon Can nse air power n a hoist, fan, pump, mixer or other 


product. Write today for new Bulletin 16AM 


GAST MANUFACTURING CORP., P.0. Box 117-V, Benton Harbor, Michigan 


SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & A.S.M.E. CATALOG 


€ AIR MOTORS TO 7 HP. 


è COMPRESSORS TO 30 P.S.I 


è VACUUM PUMPS TO 28 IN. 
"Air may be your answer !" 


(Continued from page 26) 
before transmission. Arrival of a dis 


torted character at the receiving end 
gives a wrong "mark" count. This 
initiates the transmission on the re- 
turn path of a "repeat" signal. 

Phe "repeat" signal when received 
it the transmitting end interrupts th 
intake of new information and causes 
re-transmission of the characters held 
in storage circuits. The number ot 
elements held in store is normally 
three to four but is dependent on th« 
total ‘“‘go-and-return propagation 


time, which can be up to 450 millis: 


Now Hear This: 
US Education 


Superior to European 
New YORK \ torrent of words has 
been written about the US public edu 
cation system in recent months 
many of them proclaiming superiorit 
of the European system. But, say 
Byron S. Hollinshead, former presi 
dent of Coe College, who recently re 
turned from a five-vear stint with the 
lechnical Assistance. Department. of 
UNESCO in Paris, Europeans feel 
intense dissatisfaction” with their 
own system 

Writing in the Education Record 
of the American Council on Educa 
tion, Hollinshead says Europeans 
told him: “Your system gives a chance 
to evervbody. How can vou afford t 
ducate so many? How do you make 
\mericans out of Europeans so 
quickly? National feelings ar 
trong here in Europe but emig 
to the US settle down quickh 

cefullv with former enemx 

So, to improve our educational svs 
tem, we should not pattern on 
European model, savs Hollinsh: 
He goes on What then 
American, this new man who 
made the deserts bloom, taken the 
peasantry out of farming, has removed 
the drudgery from factories, whose 
productivity per worker 1 | far the 
highest there is, who is surrounded 
by the world’s best existing systems of 
communications and transportation? 
Was this program made by a peopl 
with an inferior education tem? If 
so, inferior to what? ‘lo their own 
ideals perhaps, but to little else.’ 

Hollinshead adds that at the end 


of their 16th vear, 70 ot American 


ire still in school, contrasted with 


10 in England and France 
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Cronatlex is durable: 


Same ''second original" makes hundreds of exact copies 


[he CRONArLEX "second original" in the pic 


ture has already reproduced over a hundred 
clear, black-line copies. It's good for hundreds 
more. CRONAFLEX shrugs off kinks and wrin 
kles, no matter how many times it’s passed 


through a reproduction machine 


he CRONAFLEX matte surface provides the 
finest pencil and ink acceptance. Lines never de Nen 
smudge. They can be drawn—or erased and Department, Wilmingt 
redrawn—on either side of the film. You make Canada: Du Pont Company ot 


your coyrections right on the CRONAFLEX Limited 


até us Pat 


Better Things for Better Living . . . through Chemistry 
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ar “NEWS 


| — Pieces 
from Torrington on 


Autonetics Div. of North Ameri 


can Aviation says that a transistorizec¢ 
SMALL PRECISION computer capable of approaching 
brain would requir 


METAL PARTS qtr plays 


innounced that 








0 has already been 


contributed from industry and the fi 
founder engineering societies toward 
the new $10 million United Ens 


Yorl 


Problems of a small shop operator 








it cost 
ng degrees of 
ardness, toughness, 
tic prope rties are 
whet condi A mine detector weighing 
t at qualities i 


t 
tion. In 
, highly 


experienced metallurgists and engineers 
ire employed to insure that each precision 
metal part is produced by the most effi- 
cient process and to the highest standards 
required for its application. They'll be 
glad to help you on all metallurgical 
| problems. lumini 


tand within twi 
If you have problems involving custom- 


minut 


built small precision metal parts in large ; 1; 
omfo bx tested 

quantities, write direct to e 

iorthern. California. forest 

Conn. rmn The suit 


TORRINGTON SPECIAL METAL PARTS a T E 


The Tor zton Company, Specialties Division, 230 Field Street, Torrington is made of alum 


Suit consi of parka, hood 
Maker of Torrington Needle Bearings ! 
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(Adı 
Facts to consider when you’re buying 


Chromate Conversion Coatings 


for Corrosion Protection, Paint Base, Decorative Finishing 


WHAT IS IRIDITE? 


Briefly, lridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002" max.) gel-like, complex chromate film of a 
nonporous nature on the surface of the metal. This film is an integral part of the metal 


itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or specially 
trained personnel are required. 


mpany is manufacturing or be readily available to you from nearby Products, Incorporated, have 
irts or complete assemblies warehouses to avoid time loss in long ind marketed the line of 
or plated with any of th« distance shipping an € )TOVK mate conversion coating 
non-ferrous metals emergency service, product performance, 


, aluminum, magnesium arise. technical service. 


, brass or bronze 


4. COST. Naturally, 


of the material is 


up against the 
hese surfaces wit! 


} 


However, just ¢ 
nversion coating hes¢ 


cost when you 
are used to protect against : 
equipment, ultimate cost 


red 


n, or to provide a base for paint 

to provide a decorative finish for 
sales appeal or shelf life. Since chromate ae L3 

nversion coatings represent a rela f Dm bias elie 


tively new means of obtaining thes: vs B : 
5 mination of ultimate cost. Further 


: ] di 1 dy ising 
finishes, this digest of facts to consider advertising, 


cost alone gives no indication of product 
may be of value to you " i ^ 


ire or on shipping containers in y 

performance, so careful attention must plant 
1. THE COATINGS THEMSELVES. be given to the purpose the finish must 
There are many brands on the market. serve and the value that finish will add 
All are similar in many ways. Each, of to your product. 


Remember this trademark when 
rre buying or investigating chro 

mate conversion coatings for 
mpany. It's your i 


course, offers its own specific advantages luc 


5. FACILITIES FOR RESEARCH AND coe u— zx 
DEVELOPMENT. Perhaps the existing ——— 
ind technical 

me office and 


renresentativ 
exactly what vou wish representatives, 


and these may relate to operating 
techniques, performance under actual 
use conditions, cost, availability, etc 
Naturally, you'll want to choose a 
coating that is widely known and 


1 


qe 
types of chromate conversion coatings 
include a compound that will 


1 i rom warehouse 
is important to deal with a E , 
accepted under both military and x s : 
“ivil á : heat si " who nas adequ ite 
OT NS ind development facilities ilat 
2. THE COMPANY BEHIND THE work with you to produce a m: 
PRODUCT. Is it a reliable, established your needs. Natura 


ae roi 1 1 
organization? Does it offer experienced x is seld 


m completed « 
technical service, both from the field it, with complete cooper: 
engineering organization as well as the confidence from both you an your 
home office and laboratories? The man supplier, chances are a satisfactory 
who sells and services your installation program can be completed. 


should be thoroughly familiar with not These are the concepts of sales 


only chromate conversion coatings and service on which we, Allied Rest 


their applications, but also with the 

characteristics and performance of re- 

lated finishing operations such as pre- P 

cleaning, electroplating, painting, etc. Allied Research Products Inc 
This is most important since all steps of | 2 7 
the finishing cycle must be functioning p 4004-06 tAST MONUMENT SIRECI 

properly for the satisfactory perform A BALTIMORE 5, MARYLAND 


ance of the ultimate finish produced. Manufacturers of IRIDITE®, IRILAC’ ', ARP? Brighteners and 


3. AVAILABILITY OF THE PRODUCT. Plating Chemicals — West Coast Licensee: L. H. Butcher Co. 
Ideally, of course, the material should 
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— POINTS 


Should Congressional Committees Hire Staff Engineers 
to Assist in Research and Development Evaluation? 


THE QUESTION: 


"Proposed legislation . 


n Ives ( mpl X an chn 


a | 


SEN. WILLIAM F. KNOWLAND 


"The basic point... 


A E 1 


SEN. LYNDON B. JOHNSON 


Majority Leader, Senate 
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OF VIEW 


"| would say yes 


$ 


W. H. MARTIN 


Director of Research and Development 


Department of the Army 


“Such a procedure is impracticable 


nt. wheth 
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REP. GEORGE MAHON 


Committee on Appropriations 


SEN. RALPH E. FLANDERS 


)mmittee n Armed Serv 


POINTS OF VIEW 
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Same housing is used throughout series of Va and 
¥g-in. drills and drivers making up latest addition to new 


family of power tools shown above 


Driver replaces 


H..... ease, balance and rugged 
appearance were basic requirements speci- 


fied for line of power tools shown across 
top of page. Appearance was achieved by 
using angular shapes and rectangular 
forms to give a feeling of solidness and 
power. Balance resulted from reverting to 
organic forms for multiposition handles and 
grips with nonslip surfaces. Handling ease 
came from reducing distance—from center 
of gravity to tool grip—to a minimum and 
placement and stiffening of power cord to 


keep it away from work area. 


Management realized that having a good 
product is not enough. The product must 
be attractive—for maximum sales appeal. 
In highly competitive power tool market it 


‘ 


is necessary to "make the consumer reach 
for it." Here is where the value of the 
industrial designer is recognized—to assure 
the kind of customer appeal required for 
successful competition—but his work must 
not interfere with primary function of the 
product. Of course, the industrial designer 
often augmented user satisfaction through 


human engineering. 
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The industrial designer contributed to en- 
tire development, working out desired ob 
jectives with management and engineering 
One main objective was to produce several 
identified by 


corporate 


tools easily family resem 


blance or look 

Participating as a consultant, the industrial 
designer, working with the engineering de- 
partment, engaged in much give-and-take 
to achieve best results. Function was an 
engineering responsibility appearance, the 
designer's job. Suggestions and ideas were 
fed and their 


to management opinions 
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Clay models give designer a chance to check successive develop 


mental stages in three dimensions 


sought. Management opinions frequently 
influenced development program 
drill 


are latest addition to this new line 


Electric and power driver (opposite 
page 
of power tools, conceived and designed 
over 


an extended period of time as a 


product family. Rectangular body shape 
with flat top 


blance to tools preceeding it 


surface emphasizes resem- 
Concave 
finger-rest on each side of motor housing 
provides excellent gripping surface and re- 
bulk of body shape. With thumb 


and forefinger in concave finger rest that 


duces 


1958 


runs 


around rear 


of 


motor hous 


ator’s push or weight is directly in 


tool bit and his third or fourth fin jer 


operate 


switch 


Crenelated 


ver 


longer handle add to rugged look 


Drill 


may 


is made in 


be 


converted 


both 
By interchanging chucks 


into driver 


1 


4- and 3% 
dr 
tor 


¥g-in 


T 


Own 


wood 


screws, lag screws, self-tapping screws 


chine screws and nuts 


Entire line designed 


by Laird Covey, Monroe, Conn fe 


ley Electric 


New 


Tools, 


Britain, Conn 


Div 


of Stanley 


T4 Star 


W 
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ELECTRONIC and ULTRASONIC 
quality control of MUELLER 
rod, tube, fabricated parts and 


Every practical electro-mechanical testing device available to industry today is used by the Mueller Brass Co. to main- 
tain Positive Quality Control during each manufacturing operation. From the first stages of alloying, spectroscopic 
analysis is used to maintain exact alloy composition so that they are precisely as specified. Ultrasonic test equipment 
is utilized in the non-destructive testing of extruded brass and bronze rod, copper tube, forgings and fabricated parts. 
In machining and finishing operations, statistical 

quality control is employed to eliminate the 

effect of possible human error. These quality 

controls are all designed for one purpose . . . 

to give you complete "product protection." 


Copper base alloy rod is examined by a trained 
operator with the aid of an ultrasonic reflectoscope. 
Through electronic circuitry, ultrasonic echoes are 
translated on a cathode ray tube. Any internal flaws 
are readily apparent. Both rod and tube are tested 
by this method, which is just one of many Positive 
Quality Control checks used by the Mueller Brass Co. 


Through ultrasonics, the immerscope 
(Left) locates internal defects, and has 
exceptional versatility for examining 
intricately shaped parts, such as the 
forging being checked in this photo 
When testing, a transducer, located at 
the bottom end of the search tube, is 
electronically actuated to produce from 
2.2 to 25 million cycles per second. Ultra- 
sonic echoes are reflected back to the 
transducer from the material, indicating 
any defects that may be present. Limits 
may be pre-established and the sound 
findings are visually recorded on the 
cathode tube. This is another instance 
of Positive Quality Control in action. 
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TESTING helps insure positive 
BRASS CO. forgings, 
assemblies... 


The direct reading spectrometer (Left) makes it possible 
to accurately analyze an alloy for chemical composition 
within 90 seconds while the metal is in the molten stage 
A sample specimen is poured, cooled and sent to the lab- 
oratory, where it is placed in the spectrometer. Through 
the diffraction gratings in the machine, the ‘spectrum 

analysis of the alloy records its exact chemical com- 
position. With this equipment, alloy specifications are 
matched exactly, thus insuring a better finished product 
through Positive Quality Control. 


THIS MIDGET 4-WAY SOLENOID VALVE (Right) is one of a 
complete line designed and manufactured by the Automatic 
Switch Co. of Florham Park, New Jersey, and is used for oper- 
ating vaives, dampers, and many types of automatically con- 
trolled equipment. One of the most important components in 
these valves is the non-porous brass body forged by the Mueller 
Brass Co. who also perform all the major machining operations 
so that the body is ready for use upon delivery. The forged brass 
body insures freedom from porosity and reduces possibility of 
corrosion. The Mueller Brass Co. Positive Quality Control pro- 
gram insures ASCO complete "product protection" . . . and 


eliminates chance of "in-service" failures. 


THIS LARGE 18" FORGED GEAR, along with two others of the same type, is 
used in a steam turbine installed in a power generation facility of the Wisconsin 
Electric Power Company, at Port Washington, Wisconsin. The gear was forged 
in open dies by the Mueller Brass Co. from tough, long-wearing 603 alloy. The 
gear operates at 25-30 RPM and is turned by the turbine, which has a capacity 
of 80,000 kilowatts. Strength and dependability are of utmost importance 
in applications like this, and in such cases Positive Quality Control insures 
peak performance. 


Write for your engineering kit no. 7. It 
contains complete laboratory ond engi- 
neering data plus typical examples of 
Mueller Brass Co. products used in widely / 
diversified applications | 


MUELLER BRASS CO. PORT HURON 22, MICHIGAN 
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SIGNIFICANT PARTS 


Adjustable speed drive . . 
package integrate in ac motor 
Contin 


Westinghcuse Elec 
Box 2099, Pittsburgh 30 


Circle 11 Reader Serv 


Fuel-level sensor . 


D i 
Aero Supply Mfg. Co., Inc., 


Corry, Penna. 


Circle 12, Reader Service Card 
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MATERIALS 


| 


I 
St 


p». 


Hex nut and spring washer 


i 


—- 


a | l to denect unt l n l 
l t \ l m il \ 
Reliance Div., Eaton Mfg. Co., Charles Ave., Massillon, Ohio 
rcle 13, Reader Service Card 


Miniature gas turbine . 


Ì Propulsion Research Corp sub. Curtiss 
Wright Corp., Santa Monica, Calif 


Acceleration or deceleration . . 


i intit D 


Inertia Switch Div., Safe Lighting, Inc., 527 Lexington 


Ave., New York 17 
le 14, Reader Service 


Pilot lights with built-in resistors . . . 


Ma 


M 


» 16. Reade 


Proportioning heat control . . . 


Electronic Processes Cory 


Dialight Corp., 60 Stewart Ave., Brooklyn 37, N. Y. of Calif., 2190 Folsom St., San Francisco 10 


Circle 15, Reader Service Card 
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PRECISION CAMS 
PACK AUTOMATION 
INTO INCHES... 


Ultra 


responsible 


precision Parker Cams 
for performing many 
superhuman control functions in jet 
aircraft, missiles, rockets, instrumenta 
tion, wherever environmental extremes 
make precision mechanical control an 


are 


asset 


3D CAMS 


3 Dimensional Cams compactly per- 
form the function of the heart of an 
analog computor Z—f(x,y). Parker 


develops experimental, prototype and 
production quantities of 
and pioneer, having machined 
thousands of and exacting 3 
Dimensional Control Contours 


these cams 
is a 
unusual 


2D CAMS 


2 Dimensional Cams by Parker have 
broadened applications for 2 dimen- 
sional cam control by adding a new 
concept of precision and uniformity to 


design, manufacture and production 


Send for “Precision Cam” Brochure 
today. We will be pleased to put your 
name on our Mailing List to receive 
Technical Cam Bulletins 

as they become available - 


2 DIMENSIONAL CAMS 


THE 


PARKE 


L 
| 


HARTFORD CORPORATION 


CAM DIVISION 


FRANKLIN AVENUE e 


40 SIGNIFICANT PARTS 


HARTFORD, CONNECTICUT 


] 
| 


= DIMENSIONAL 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Stainless steel solder 


K 


\ 


led { í ii : i 
Eutectic Welding Allovs 40-40 
172nd St., Flushing 58, N, Y 


Reader 


C orp 


Circle 18 Service Card 


Rotor and stator of 


M 


if la a i 1 
Electric Motor Di \ 
lipp City, Ohio 

Circle 19 


O. Smith Corp., 


Reader Service Card 


Potentiometer windings 


P 
mand 


i solution 
Etor l n it pe ntiometers 
DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 
20, Reader Service Card 


Circle 
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asse aveo, Neoprene shock absorbers 
Seals of HYPALON in heat replace flywheel 


exchanger are undamaged 


by 125 F. aqua regia fumes in flyweight generator 


J. Bishop & Co Neoprene was chosen by Lear, Inc 


finers of precio f 
Pa.. have instal of Santa Monica, Calif., in the design 


tube heat exchanger cond € of a portable 1500 watt engine- 
regia fume ol 1! i 

ie renerator set that weighs only 35 Ibs 
each n. diamet i t. lk It consists of à 1200 rpm perma- 


Wate! 
A nent-magnet generator driven by a 


toothed belt from a 400 rpm one- 


cylinder two-cycle engine 


here is no flywheel. It was elim- 


one 
sheet M at the Mt I inated to save weight Instead. Le 
HYPALON 
d i engineers have interposed nine cylin 
ant conti 


mingling of fum« | wat | drical neoprene cushions n the 


hst ne qi i 1 
" tand 2x power train between thc 
le seals ol YPAL( 


crankshaft and the drive pulley (see 


for Ove on 


l1 W I 4 he uo S [ ut 1 
HYPALON i X drawing [he cushions iron out model built without flywheel or cush 


service where conditi torque surges inherent in a one-cylin- 
In addition to cl ( t t - wine 
west Du Pont thetic aer engine shock absorbers get 


ions. Now, models 


completely 


Engine pulsations rapidly wot rom drive belts. ( Belts 


highly re , i 
weatherin reinforced with nylon 


gaskets, tank lin ire i | maintain a strict 3-to 


plications 


generator and engine 


Neoprene was chosen for 
belt and cushions because 
only rubber that resists botl 
ozone at once. In additi 
prene's resistance to heat 
chemicals, grease and we 
you an outstanding combi 
properties for designs 
durable resilient mate 

ail coupon for more 


HYPALON 
E.l i fast Meng I 


ELASTOMERS IN ACTION " "^" 2 ocuene ag a 
SE : 


CN 


N 


Rte $ par OFF 


Better Things for Better Living 
through Chemistry 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Silicon power rectifiers 


Tei TC of ised ction 
quality control in : 

your electric 
terminations . . . 


tan ind | 1 
I ta Fansteel Metallurgical 
Corp., N. Chicago, Hl. 


Circle 21, Reader Service Card 


Narrower wafer bearings 


ime as standard iring New Hamp 
shire Ball Bearings, Peterborough, N. H 


. . a a à Circle 22, Reader Service Card 
An endless parade of electrically perfect, wired terminals with 


absolutely identical performance characteristics is assured when 
A-MP non-insulated Diamond Grip terminals are used. No matter 
how many terminals you need, each action of the A-MP precision 
tool attaches a Diamond Grip terminal that gives firm, fully cir- 
cumferential wire support, for maximum tensile strength, resists 
vibration and corrosion, while performing at maximum conductivity. 

The reason for these never-varying features is the exact crimping 
operation which pressures the wire into one homogeneous mass 
and permanently bonds it to the terminal. Wire size range is from 
No. 26 to No. 10. Important, too, are the lower installed costs 
of Diamond Grip terminals when compared to other methods of 
wire termination. 

No matter what your termination problem is, our engineering 
services are available to you anywhere in the free world. 

For complete specifications, write for our Diamond Grip Ter- 
minal and Connector catalog. 


Larger metal powder parts . 


ht 


una l IC IK [ ra 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania produced. Amplex Div., Chrysler Corp 
A-MP products and engineering assistance are available through wholly-owned P. O. Box 2718, Detroit 31 
subsidiaries in: Canada * England + France « Holland « Japan Circle 23, Reader Service Card 
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Tiny Tankers. Unicellular diatoms 
floated on prehistoric seas in infinite num- 
bers, each encased a microscopic fat glob- 
ule. Today, coalesced, they comprise the 
oil pools we draw upon. A wonder-of-the- 
world in miniature, truly a miracle of 


nature. 


Miracles in Miniaturization 


New Industrial Miracles are still 
to be created by inquiring scientific minds. 
Projects move along more quickly because 
MPB bearings are solving so many prob- 
lems of friction, precision and mechanics 
MPB is a pioneer in miniaturization . . . 


puts its wealth of experience at your dis- 


PRODUCT ENGINEERING * May 19, 1958 


Magnetic Oil Finder. Modern tri- 
umph of miniaturization is the sensitive 
aerial magnetometer which trails an air- 
plane for magnetic field surveys, locating 
new oil resources. 29 MPB bearings in it 
reduce friction for measuring accuracy 1 


to 2 parts per 50 thousand. 


BEARING ACT 


posal. More than 500 types and sizes of 
miniature bearings available . . . specials 
on request... engineering and research 
facilities second to none. For engineering 
assistance and/or new catalog, write 
Miniature Precision Bearings, Inc., 


205 Precision Park, Keene, N. H 


Man With Miracles. This is Harry 
Hannan, MPB's Senior Applications Engi 
neer. He can help you find exactly the 
right type of bearing for your application 
and reduce friction to a minimum, provide 
instrument 


sensitivity and maintain 


reliable, trouble-free operation 


All around you 


MPB 
ÅSA 


Helps you perform miracles 


in miniaturization 


USE READER SERVICE CARD FOR MORE INFORMATION 
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The 
TIMER RELAY 
that handles all 


controlled timing 
problems ... 


% No false contacts 

% Non sticking 

% Practically ‘fail safe" 
% Low cost timer 


Durakool 


STEEL .MERCURY TIMERS 


$ee telephone directory for local distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 


700 WESTON ROE TORONT 9, CANADA 


» 


design 
engineers! 
CONSIDER 


PORCELAIN 
ENAMEL 


Porcelain Enamel today is 


being used on many con- 
products, 
steel, sheet 


sumer stainless 


steel, cast iron 
chosen 
for its beauty, durability and 
versatility 
We are 


porcelain enamel and offer 


and aluminum 


manufacturers of 


consultation and research 
We wi 
enamelers who are qualified 
to handle your requirements 


facilities recommend 


“WORLD'S 
MOST COMPLETE 
CERAMIC 


COMPANY 
DEPT. 6031+ PITTSBURGH 3O, PA. 


WEST COAST 4747 E. 49th STREET, LOS ANGELES 


44 SIGNIFICANT PARTS 


COIL 
ENERGIZED 


lurn plastics problems into answers — like 
magic! You'll get top-quality molded parts 
reliable on-time deliveries expert 
design help with one call to Chicago 
Molded. For here's the skill from 38 
years’ experience unbeatable produc 
tion facilities engineers and designers 
to help eliminate costly, unnecessary frills 
So for the help and service you need—call: 


CHICAGO MOLDED 
PRODUCTS CORPORATION 


1032 N. Kolmor Ave., Chicago 51, III 
Phone: Dickens 2-9000 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Constant-speed power drive . 


it 


i M. Ten. Bosch, Inc., Pleas 
intville, N. Y 
Circle 24, Reader 


Service Card 


+ 
Ira 


; M 
t t Connecticut Hard 
Rubber Co., 407 Fast St., New Haven 9, 
Conn 

> 25, Reader 


Service Card 


Memory storage unit 


l 


utn n 
Industrial Control Co., 
N. Y 


26, Reader Service 


S05 Albin Ave 


Lindenhurst 


ircle Card 
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How to select cast-in immersion 


Heaters for Metal Melting Applications 


Here is condensed information to holp TABLE II METAL MELTING DATA 
you get the most economical electric 
heater for any design problem where 
melting soft metals is a factor. 
Gener il Electric cast-1ir 


heaters can ! 


J€ applied to \ 
process machine which 


in a molten state 


Two factors generally determine whi 
General Electric cast-in immersion he: 


crucible or pot by means 
header. This ty 
uted to smaller pi I iu f ir General 


its relatively small radiating surface Office 


send 


ers should be used. They are: the physi To figure the amount of h required DELIVERY TODAY: 
C 'haracteristics of the machin I for your application Gone fiit 


il 


pot, and the temperature required. E NERIS ae 
Determine weight in pounds « he tocay from General El 


"Over-the-side" immersion heater metal to be heated. (Volum ' the rx your plant 
(a), as their 1 re met cubic feet x weight of metal in SPECIAL SAMPLES: You: 


ids per cubic foot from bl tric sales engineer 


suspended in 


their effective 
Determine operating 


metal bath from Table II 


Using the data obtained in S 


ve, read kilowatt 


TABLE | TO DETERMINE KW HOURS 


Section A723-27, General Electric Co 
Schenectady 5, New York 


Please send GEA-5098, melting metals 
and GEA-6113, Selector Guide for Metal 
Melting, and GEC-1005, catalog of G-E 
Heaters and Devices 


NAME 


GENERAL Q ELECTRIC. 7 
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NEW LITERATURE 


Oral Communication of 
Technical Information 
RonkRr S. Casrv, Chief 
W \. Scheaffer Pen Co., Reinhold 
Publishing irp., +30 Park Ave., New 


S4 - 


Chemist, 


failure 


It explains barriers and 
} 


how to do 


both 


mmunication, 
dc lis CTV 


visual and audi 


train aging 


! 
under some 
l guide 


EJI 


Soviet Electronics Literature 


“Electronics Express” is the first of a 


1 


1 1 
three periodicals 


to ippear 
the research efforts of a 


} 
ind Engi 


5 


iet researchers 
its companion publica 
this 


soon, 


tions, “Automation Express” (dut 


nonth) and “Physics Express” 
] 


innouncx 1S 


] 


eral complete exten 


together 


ind bibliographical data 


ubscription to one of thes 


is > »U DCT il 


a 1 
excerpted material, 


national Physical Index 1909 


Park Ave., New York 35 


industry and Technical 
Progress in Britain 


Gil 
Published by Oxford University Press 
114 Fifth Ave., New York 11 

244 pp. $4 
lhis 
tors of 


CARTER and B. R. WILLIAMS 


4X54 


book 1 report, by the two 


research of the Science 


TERATURI 


NEW 


Committee Roy il 30 
Arts in England, on the need 


ind Industry 
ciety of 
for the rapid application of science 
British 


CCONOTIIUC 


ind technology in industry 


Mter 


ground, the authors examine 


surveying the back 
i number 
investiga 


if specific subjects | heir g 
authors to 


tions have led the 


cast 
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Electric brakes synchronize automatic paper pasting! 
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Warner electric brakes prevent 
rocking, automatically release 
when splice is made 


CHUCK 
SPINDLE 


Fig. 2— Warner electric brakes are mounted on each roll spindle to prevent rocking and provide 
synchronized release at high speeds when splice has been completed 
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Build ‘em with plastic bones 


If your kids have an engi- 


neering turn of mind, and 
are interested in natural 
sciences too, Ideal Toy Corp. 


and Plastics Masters, Inc. 


1 


have just the thing for them: 
model-making kits, with bones 
precision-molded in styrene 
plastic 

From Ideal comes a series 
of dinosaur models, first of 
which is the 48-piece Tyran- 
nosaurus Rex put together 


by the lad here (Price: 
$1.98). The Stegosaurus will 


be along shortly, with others to follow. 
Human skeletons, about a foot high, molded of Marlex linear 


3! 


polyethylene, are also being made available nationally, in both 


kit and assembled form. These, from Plastics Masters, Inc. 
Here, the choice of material is particularly interesting. Regular 
polyethylene would be too soft; polystyrene too rigid for snap-in 
joints; nylon too expensive. High-density polyethylene is excel- 
lent. Price of the kit is about $2; of the assembled skeleton, 
with transparent plastic cover and stand, about $5 

Not as new, but of special interest to engineers is a model- 
building kit for machine designers includes rods, beams, bear- 
ings, ratchets, pulleys, springs, and joints, can be used to build 
almost anything from a testing machine to a printing press 
(PE—Nov. 4, '57, p. 43) 


Another slide-clasp ready for work 


—— NEA 
TINO ee? 


All plastic and fully operable, this 24-in. slide rule-tie bar not 
only calculates, but also serves as a tie clasp. Priced at $2.75, 
it is made by Baby Slide Rule Co., P. O. Box 9, East Lansing, 
Mich. (For news of other clip-on rules, operable and inoperable, 
see PE, FYI section, Oct. 21, '57, and Dec. 16, '57.) 
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WHY 
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RESEARCH and DEVELOP... 
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. a small, battery-operated auto- 
mobile? It should have a 50-mile 


range per charge, 30-mph top 


Quv2 A1d3M SS3NIShSü 


speed, be rechargeable off house 
current and be priced from $200 to 


$500. It would serve admirably for 


$94016 pejiuf) eui ui pejiow 4: K10$5e2eN duos eBojsog ON 


shopping and for husband and child pick-up and delivery. Re- 
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sult: a lot less air pollution, traffic deaths, and less wear and tear 
on the familv pocketbook. —R. L. WOLFE 


| small ultrasonic generator to be permanently installed in 


5SV1O 1S3l4 


A N ‘W8OA MIN 
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homes. It would operate during summer months to repel, stun 
or paralyze insects and termites. Honeybees and ship’s barnacles 
ire controlled in this way quite successfully. Cost of screens 
would be eliminated, and houses would last a good deal longe: 
—H. HARTMANN 


> E. A. KREMEYER 
Use Form On Reverse Side for 


More Product & Development Data 
a self-editing conference recorder 
Continuous recording takes much 
—————————— e : time during playback. Summary or 
i highlight recording interrupts the 


flow of a conference and is not fea 


ible during lectures. Intermittent 
recording requires rare foresight to 
capture important statements. A 


| which is continuously recording and erasing 
and has a pickup head connected to a second tape recorder 
would permit automatic editing. A touch of a button after each 
important point would transfer the stored words from the loop 
to the auxiliarv recorder. A battery-operated transistorized unit 


is feasible —L. Daum 
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. à good ball-point drafting kit. It would include three sizes 
of inserts for different line widths which could be snapped into 


pencil holders and compasses. A liquid eradicator might be 


Qquv2 A1d3M SS3NIShaü 


stored in the end of the pencil and released through a sponge- 
type swab. Result: smear-proof drawings, better blueprints, faster 


erasures, uniform line width. —J. A. BURDEN 
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Have you a pet project but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but locking an inspired manufacturer 
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GRAPHITAR and GRAMIX 


(CARBON-GRAPHITE) (PRODUCTS OF POWDER METALLURGY) 


bearings in Leland submersible motor 
unit operate with gasoline as 
the only lubricant 


Running directly in gasoline, this superbly-designed 
Leland submersible motor embodies two GRAMIX 
thrust washers and two GRAPHITAR bearings to keep 
the operation of this amazing explosion-proof pump 
motor safe and : nooth. 


Thirty years ago the manufacturer of these pumps— 
the Leland Electric Co., Dayton, Ohio, a division of 
American Machine and Foundry Co., developed the 
first gasoline curb-pump motor to receive Under- 
writers’ Laboratories’ approval. Throughout their 
long experience, they have selected every compon- 
ent with great care. It is thus significant that for 
Leland's submersible motor they selected GRAPHITAR 
and GRAMIX bearings. 


GRAPHITAR is a non-metallic, carbon-graphite ma- 
terial that will not weld or score even when in contact 
with a metal shaft. Any liquid will act as a lubricant, 
thereby reducing friction and increasing service life. 
With low-viscosity liquids such as gasoline, friction 


iP 


is at a minimum because of the low film strength. 


GRAMIX, tough, long-wearing sintered-metal, has an 


extremely high particle hardness and excellent sur- 


HEK EA. 


face finish; can be precision die-pressed to tolerances 
within .0005". GRAMIX parts can withstand incredible 
amounts of pounding action. These factors, coupled 
with their extremely low cost, have helped add to 
the increasing use of GRAMIX parts in many industries. 


Write today for these two new engineering bulletins 
GRAPHITAR Bulletin No. 20, and GRAMIX Bulletin 
No. 21. 


THE UNITED STATES GRAPHITE COMPANY 
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